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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a device for 
laser beam machining with which a work to be machined 
is precisely cut without a molten part or a crack which is 
deviated from a planned cutting line on the surface of 
the work to be machined. 

SOLUTION: The device is provided with a laser beam 
source 101 which emits a pulse laser beam of which 
pulse width is 1 jxs smaller, a power adjustment part 401 
which adjusts the magnitude of the power of the pulse 
laser beam, a lens selection mechanism 403 including a 
plurality of condenser lenses which condense the pulse 
laser beam so that the peak power density at the focal 
point P of the pulse laser beam becomes 1 X 108 
(W/cm2) or larger, a Z-axis stage 1 1 3 with which the 
focal point P of the pulse laser beam condensed with the 
condenser lenses is positioned inside the work 1 to be 
machined, and an X (Y)-axis stages 109 (1 1 1) which 
relatively moves the focal point P along the planned 
cutting line 5 of the work 1 to be machined. The 
respective aperture numbers of optical system including the condenser lenses 105a to 105c are 
different from one another. The dimension of a property modification spot formed inside the 
work 1 to be machined is controlled by adjusting the aperture number and the magnitude of the 
power of the pulse laser beam. The dimension is displayed prior to the machining with the laser 
beam. 
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pa«>*ts£&ax#y wt&tomuMttto 

sfcffiBira&Ett^afr&siRf s. p*ipai»¥ati 

IMPftHR¥Sic <fc t> SIRS ttfcBllPa©** S ft S 
=fc 5 tciftftffi u>X£#tWte^&<0ISIpa<D*:£ 2£H 

as-rs. «fc^r. 8is©^ffi©^x#<y hJ&j&s-rs 
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[0 0 2 5] *«WCft*U-1fliniSEBtt, /<;I/XM 

am fistwwxu— tf^tBW-r^u-if^as 

CDfcf-^7-&fitf l X 1 0 8 (W/cm 2 ) J^XlC&SJ: 
7 WX U-r^3t*iBW*#l3tffl U>X£}f a#* 

Xfc J: 9*ft2hfc/<;l/X U— tf3t<D«3ttjS%lini«» 

J«S*U a»<0tS3WU>XOBBPa<0***fci!l«X 
K«i«T*SH!P»0**«*«BBM«E1t¥8W»6a 

«-rsiap»aiR¥®4:*fii*, bvxajR^arap 
<fc o anRarnfci»pa<o** £ £ &s <t ? 
Kffia<o«jtfflix>xoas?*-rs, zt&mt* 

[0 0 2 6] IfiOlSBK itltf, & 

Sx#>y h<D\fj*0AftKSoVTC^£KJgj£T*t 
SSBPao*****ai!8BI«iB18¥afr5a!8?^S. u 

>x»R¥att»p»aiR¥afc«fc oa«snfcpp» 
<da#£ t&s* -? tcsaoautiB u>xoa«?*r 

[0027] finxgsgti, /^i/Xg 

©*£S*HWf*><7-BiMf¥afc, U— *f?mfrb 
AM X 1 0 8 (W/cm 2 ) JM±lC^5<t?tC/^l/Xb-+f^ 

©BHpao^f ?*WH!f *iapaM8i5*at % fu&B 

?-&5^®i¥ai:^fliK. foI#*to<Drt»K*H&6* 
^t>-frT 1 /VUX<D/^X U— «f3t*4Dl3t*1*KHRI* 
•T6Ci:fc«fc»)lioiW**©l*lWK 1 ooeftgx^-y h 

tf®j«?n, /<7-nffi¥aic<fc9fflrosn$/</i/xu 

—9 s ^cD^7-OAt?R0 : P^PaiSli5¥a^«J: 0i@g5 
?n5BBPa©***Offli:aRX5j?-y h<0^)ii:tDffl 
BBM^^feE* bfcfflBBM«E11¥a i: . SjHX .-H -y 
K O^-^A^JtcSo'^T C Affile ffMT't -5^7- 

&tf Bflpa<o*£ 2 ©ss^taBBfjB^EM* aA^a«?-r 



(9) 



^12 0 0 2-2 0 5 1 8 1 
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£ t 4 5 <fc 7 £ U— »f «jg*> 6 tHfcf Sti*/ WX Is 

[0 0 2 8] *f8«itCftS U— tfJjPlgBtC<fcn«\ » 
*><7-©**SRtmpa0**S0ffl#£t>tf*ffl 

U— 9%»6(»^tH»*n*/W/^U— fft©^7- 10 

©** ^Rtfifeftffl ^>X££t?ft^©p,3pa©*£ 

S^WW-r*. «toT. ffi!I©Tli£©&R7.#>y 
©*££%*fl^fr-£T^S©T\ aK^#»y hOTfffi 

©swe * *** 2 oaaww c t a«we**. 

[0 0 2 9] #f§BJ3{c<£S UHfitalSHtt, /<;l/X« 

*>< i ft serF©/w* u— mzrnm % u— tfjfea 

*^WIf^n/a/^XU-+f^©^) l £jS©e-d'^7- 20 
gBfitf 1 X10" (W/cm 2 ) WXtC&S^C/Vl'T.lx- 

1f3fc**ft*S**OT U>X*«a##fro«a©iltffc 

fflu>x*aHR5rfiis8:u>xa«?#si:*ffli*, sa© 

•es^8£> 4oiW*»©«l»rP^7Wyjc}&oT/<;i/ 

fit*, 4nU«Wli©rtawcj(ui|fijj5it^to^T i /W*© 
/to* u— Wtt*ipi*fiMiifc:BW , r* c £tc <fc 5 irai 30 

*HMfc©rtSMc 1 o<D&HX#-y h#JfM£*U /*7- 

H«s¥a»c a o infirm ns/vi/x u— v%<d>i*7—<d± 
§ £ r tflt a©mftffl u >x©r*i pa©* 1 2 ©ffi £ * 

Et§¥8£, *IX^7 h©Tj-}*©A*tcS^TC© 
MftE*¥a*^2MRr*ffla8*#8fc ><7- 

aBsmRtf u ^xsiR^aafflsiR^afc: «t 0 mm 

tifc/<7-Rtf WPftO* * £ £: &S J: 5 tc U— «f3t« 
^P>ttlSt5n-&/^bXU-+f^cD/W-©^:$$©I^IR 40 

i&tf*a©«itfflu>x©aiR%-rs, ct^mtt 
[0030] ^fgistc&su— *fJni&Bicj;ftfcr> & 

3><7-©*££RtfBHP»©;fcf?£©ffi*£*>-e*ffi 

MMffiE«¥©^saiRrSo a«*nfc/<7-©*t 
?&ifBUpa©At?i:4§j;9ic> ^n^n, U— tf 
yeasfreaafstts/W/x u— »f 3te©/S7-©*t £© 

WWRtf»ft©*)fcfflU:/X©»R*f So <fcoT, pff 
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fc, /<7-©*tSR^Pa©*€?S*fi*£t>&T 

[0031] i^-ifinxaafcfevTx 
ss*¥8, apsis^st* oaiRsnfciipa© 

fcfi<0^7-<D*t*RtfiBPa©*l?S*«?R-r*a 
HftH»f^-r*kt©^7-, BHPa*JB5c: 

So 

[0 0 3 2] U-tftalgHfcfc^T, <2J 

wfp^v^ >tc»oTioz^ii^©rtgpic?ia©K®x 

#-y h^fiJctSCttfT-frSo <: il £©&«*# >y h 
*s v>T * 5 >y * ?gx t fcffiigft?* S * 5 -y 

[0033] 4fe\ /<7-ww¥a©»«fctT, m 

If, ND7^;l/^-Rtf<i7 l d7-i';U^-©9^^4< 
iSfflU— »f*«*, frob- »fi0Xg®bWSfflU-if 
*So cne>tCJ;(3s tf^©^7-©^cf $ 

fcSMSTts. sfc Mpa«ai!¥a©!B«fcLT, m 

[0034] ifinx^attx 

Vs<Dmr*fc7<< yicfe^ Tijpx«^©rtgptc^? 
KiRlc J: 4*Katt*^jS-r*» lists ;^WU- 
1f)t©^7-*^ 1 lS<fct)^* < Xtt'hS < 4S«t 3 

rtg|5tc^-t.-ti:T. iOIttftBjlo U— 9%%a»f 
s c it<t 0, ijpxWii^©^©^^^^ yic;f)o 
TDPlWftft©rtSRK^3t^ iRiRtcl: «flfi©acSta«?& 

[0035] u--iftai£ii«, A 

*pi«*flj»c/<;uxu— »fjt*!Si*"rs c tic J: 0. ta 

iMaao«wr?£9w >t»oT*ox«ft*©rt»fc 
x u— «f}t**jtt-r sftftffl u>x*«€r3t*^©ap 

a**B 1 ie«J:?)^:*<Xtt/h?<«:5J:3Kfflfl!!U 



(10) 



&m 2 0 0 2 - 2 0 5 1 8 1 
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[0 0 3 6] ctl^*^tc^5U-ifinl^ffi{Cj;n 

< u ®mmmttmcmf$.?&m<Di!kn.%M 

CO 0 3 7] 

[0 0 3 8] W^^lRtDAyK^^^yEcitife^ 
Ox^;i/^-hv*vjN$^i;^#8g{c^i:^5o 20 

•f 3tnhv>Ec©&ff (n=2, 3, 4, • • • T*& 

jSOt!-»/<7-ffiS (W/cm 2 ) X$$tK W*.lfl£- 
M7-ffitflx 1 0 8 (W/cm 2 ) J^±<D&frX£ft? 

U-if3t<Dl/^l/^Sftt)<Ox^;l/iP-) -T- (b-1fft 
<£)tf-AX#-y hWriB«x/<;l/;MI) 9*A6?>n so 
So Sfc, SRiftOVd. b— tfftflDSfifiU— yjto 
Wt&<Of&&6& (W/cm 2 ) "eft* 3. 

[0039] c ox i r^m-wmmmt %*mmB 
ffitc^s b— ffijpKDMa^o^TH i ~m 6 *m^T 
m.w$z> 0 0 1 tib— «fjtai*<Dtai*ttM& i 
■p* o . 02 140 i tc^-f taxttif^ i to 1 1 — i itttcjg 

o 7c»rffi0X& 0 . 0 3 li b— «f iwX»<D;toI**ft1* 1 

<o¥®0x& o , ii 4 \,mz^ttaxnma \ <o w- 
iy»k » o sns 0x & t) , m 5 w a 3 ic g^-r iax»* 
fti©v-v*»c}GofcKiiig-e&!K H6ttgWrSttfc 40 

[0040] 0 iRxsmzicTjktXoic, itaxamsi 
rtgp»cm^p«r^t>-&Tu— tfttL*/jnx*t#tf&i i icm 

[0 0 4 I] b— 9 t ^L^^»^5'T>5{CrSoT 
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cntcfctK H3~»5fc:jiVrJ:?fc:<SSl<B«7 
®j££n3. b— tfirax^Stt, tnx 
i*i»ft*-&Ti»j«H«7*jKiai-*o-ett*v^ tax 

ft*.* b— «f3tL%aiiS-e:4DXW*ft l (Dftmc 

tj Xs ipxttii^ i o^gg 3 Tti u— »r jfcijws £ a, £ 
M^n*i/>©r% jtox»*«ji©affi3 3^»BW*c 

[0042] iniifftft i ommzis^x, wmtzm 

x\ s 6 tc^-r x b it tmofyhz ft -h Tisaxnms 1 * 

WWi-tZCttfTtZo *-3T*.itoI**ftftl«!>«i53 

[0043] acmni^itB^il: LrdsaxftMmv 
0. i»R««*iBjSfcbTiiPX«*«i*^ijn, Jraxw^ 

TliDlJtftfttcanf IS* -e-A,WrlE**JD* /c *) , iDX 
»ft»k:jata*#*sc fcfc «fc 0«yS**564**fc 

t x *> , 3fea««*ie^ i: l Ttiaxnmimmm-Kfa 

mmmnz®&-?&% 0 cna, mmtaxnmvss 
<Dmfr&'hz^®£, &n.m®tf \ oxt^xso> 

9JBrJ&*!l8P«fc<-r«ct3b^tSo ~> 
'J n>-i7 X /^cD^«tt:^xMcr)Jf ^{±jf< ^5^(p»c 

X*5o 

[0 0 4 4] £X, *^MR^c4o^T^?Mc.t 

•j«ia«n5afMi«i:LT. *o (i) ~ o) «»* 

So 

[00 4 5] ( l ) iSIS«ff-oXttfiao*7 y » 
b-if Tt^rinxw*^ (fi»J A (i*yj 5 x-^l naOs e. ^5 

WKfefttfl X10" (W/cm 2 ) J-^XT'A^^U^lHtf 1 

H sWT©*frT!!Mrt--5.- C cDA;UXih1<DAt * ti. 



(11) 
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«jWfcSSttS. «W&g<D±l®{@£ LTti, flX.tfi 

X 1 O 12 (W/cm 2 ) T'fcSo /*/l/X<W401*.tf lns~2 

1 (1 9 9 8^. 12fl) ^2 3I~^2 8I€ Ti 10 

[0 0 4 6] *«im#tt % m¥&mt>>yvi?<r>X%-£ 

[0 0 4 7] (A) bUXnmVn : '^Isytxmx 
(Jp£7 0 0 /xm) 
(B) U— «f 

: *mftis— mmd :YAGb— «f 

)l£:B : 1 0 6 4 nm 20 
l^-if^^-y h®r®« : 3. 1 4 x i o- 8 cm 2 

llt>>j§LI9%& : 1 0 0kHz 
^/l/Xipg : 3 Ons 
tB7J : W*K 1 
U— ifftffiB : TEMoo 

(0 mtmvyx 

(d) jtai»ft»tfaffiSfts«B&©£fta& mo 30 

0mm/# 

[004 8] 07 &±tmm<D&$kZ*? f 7 7T*& 

b— tfft& <o -twhu&h: tr- » t\ 7 -me ? n 

5 0 ^^^©fy^Sr^-^ttllHfcfflUyX (C) 
<Oft*tf 1 0 0<S, (NA) #0. 8 0<D«£Tifc 

-So y^7^coe?LT'^-rf r -^«*7tfflb>X 

(c> ommifi s om> mam (na) #o. 5501^ 

TfeSo tf-*/<7-£l&# 1 0" (W/cm 2 ) m&frb 



#(12 0 0 2-2 0 5 1 8 1 

20 . 

XAtcoi/^rias-iai i fcffli/vtiBiprf 5o ist^ 

LT«»r?je5-Ok:«)oTrt»fc: * 5 >v 9 
$-f3o ^y^$9tt-ox«$3&^7^>y*£# 
trfB«i?&«. H9tc*f J:3fc^7'ydMS«9*jBjS 
tLT*7-y?tf£€>{cj£gU 0 1 Otc^Tidfc* 
777 jb<ioi»** i ogffi 3 £Sffi 2 l (call U II 
i i icTnt <t a icinitti^ i tfiuns c tic <fc oirai 

[0050] ( 2 ) Siam^A^sisJas^©^^ 

X 1 0 8 (W/cm 2 ) fiLhTftO/W^flUlt 1 /is 

*«. *fc, maam&iUMeiuiiB, mm 
fcmmt^sctmts. 0*0. jmsaw 

x.tt-p B B a a~>>j3^}gT^-5o «w^a©±i® 
ffiiibra, tfiRfcf 1 x 1 o 12 (w/cm 2 ) t*sSo 

Xlgli^J^li* 1 ns~ 2 0 OnsAWS Lt\ 
[00 5 1] '>U3>«>iVN€)rta5Tf»|Hi 

*mi^€(DaoT'fe-5o 

[0 0 5 2] (A) jDlttfttt : ^ 'J (p? 
3 5 0(1^ ytg4Y>^) 
(B) U— If 

3t* : ^^fttU-ifaeNdiYAGU-if 

iSS : 1 0 6 4 nm 

U— «f KBfffiffl : 3 . 1 4 x l 0 8 cm 2 

mV'MLffiWLWl. : 1 0 0kHz 
/^l/Xipl : 3 Ons 
(±57J : 2 0 /xJ/^;bX 
U— IfJfcfiH : TBIoo 



(12) 



1^2 0 0 2-2 0 5 1 8 1 
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<%m- 5 oflg 

NA: 0. 55 

(d) buxttmvat>mwi£nz>mwt$<D%W}mm •■ i o 

0 m/Pj 

0 1 2 tiXIB&ft T-© U— Ataxic J: 0 «»r£ ft£ y 
n y? x/MO-^cio^ 5 $rffi©W&3? Lfc0T*& 

->y3y)i/M i ortg|5{c^i6ffia^i§? i 3#jg 
mm®<Dm-$i5fa<D*:%-$i,t i o o iimm&v$>% 0 « 

[0 0 5 3] r^iMSHS? 1 3tf£ftWi5»Cj;t>Jgfi5c 

§ 0 fc£u yy^ys^SMi^KMiJ^ft^n© 

gfM#£l&£U ftgf5©*©31®^£:^LTl/^o -> 
V 3>S^OJp^t^5 0 /tin, 100/in, 200/ib, 
5 0 0jtnu 1 0 0 0 /^©^(CO^TXIEIi^iKL 

[0 0 5 4] NcliYAC^— ^©jfogT-fe-S 1 0 6 
4 nmlCfcl^T, -> U 3 >fi«©Jp&# 5 0 0/1 mJ-XT© 20 
if£\ * 'J 3 >SS©rtgPT'« U— »f fttf 8 0 %tU±3t 
ttfftfrZo 01 ZCit^'J^y^iAi 1 
©)?£«: 3 5 0 fimT-&3<DT\ ^?"RlR{C<k5j$|K 

1 7 5 /imCDap^tC^^n^o C©«£©j®fi*«, 
P^2 0 0/imC^>U3y9x>'N^#3|-(C-r-5i:, 9 0 
%«±fc©-?, l/-Wv"Jay)i;M l©rtg|5T* 
■RiK3nS©ti4SfrT*»K Sfc/uHA^jSjl'rSo £© 

nx, JSBWMWWWS'Ua^x/M 1 ^rtgPicjBeSt 30 

IS) ?nfctc0Tti%<, JSBifflaffiiajb^^iRiRfc: 

£6 6* (2 0 0 0*Mfl) ©£7 2H~£7 3H© 

[0 0 5 5] tits. >"Jn>7x/N«, $Bk&I&]$£ 

titf^ y n y 9 x > NO^fE £ gffifcl mt zctic*. w 

5o ftts, r§ll!MS^A^vyny>x/N(Daffli:« 
ffifcfflttjb<g$K:i£g-rs©tt, -fiigtt&SBffcLfc 
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[00 5 6] ( 3 ) i^mtf J^*ftfl4M4)«ft 

%^*>&t, *}tjSfcfe**5«i?aa[tf 1 x 1 o 8 (w/c 

m 2 ) tt±TfrO/WX«W 1 nsWTOftftTHW-rS. 

/^fi4»j)Tfi< lt, £3fryM£irax*riM$i© 

fflRgfc* «M:Xti:#*BWS©^«ft«i8g^ 

ISfili: LTtJ, m%.i£\ X 1 0 12 (W/cm 2 ) T&3o 
fVXmim^f 1 nsiXTtfffS: L<> 1 psWTtf £ £K 

flW*tf, «4 2@U— «fJIMiPXP?«#IIA* (19 9 7 
1 1 m Om 1 0 5H~m 1 1 1 H© T7xA h# 

[0 0 5 7] fiUb©* 3 J: tttf, 

»f#©><7-©**S*lltftHU:/;C 
*#trjt¥^©lfflp»©** £ SrtHtpf i. c i: tc J; 0 , 
aKXsHy h©Tfji*$iJ8PLTV^o &mxXvbt 
ti, 1 ;^<D->3 v h (0$ 1 1\ 

y h©TfffiW»©iea!1lKO(,^T^7-y^^#y h^rgij 
[0 0 5 8] t^vZXXv \-tf±2?€%£, WSt^ 

01 9%m^-cmffl?% a 01 4 u 

Jgfi)tbfc^©inix^«gi©¥ffi0T'Jfe5„ 01 5« 

01 4©^JWr^v-l'>5±©XV-XVtC^oT^]»fL/c 

Kffi0T-$.^o 016, 017, 01 sti^n^'t^i 

4<DW^7^y 5 titjc-f 3XVI-XVK XVII-XVIK 

xviii-xviiitc? / aoT«KL/c»ri5i0T-fe^o cine.© 
0^p>^5J;3tc, ^7 7?^7h9 0*W? 
5tv *7»^#» h 9 0©*£S©tt*£.O# 
<^So ioT, 01 9K^ , rJ:dK:«lBf^7'ry5 
t»ofciniW*1ft 1 ©«K©»S^a< 45. 
tUXttmVn 1 ©WKffi 4 3 ©IHiaA^t < ^5©T'«»r 
®4 3©¥ffltt*«lK4*. cmcftLT, 02 0t^ 

7 7?X#7h90 *tt$m>hl£ < (fflj K. tf 2 0 /i 

T) ffM-TSi:, VvvtKX-v h9 O^tti-tcffMT' 
t*0*77>X#y h 9 0©^J»f^3l7'<y©^riRl^ 



(13) 



&63 2002-205181 
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COO 5 9] C©«fc7&i:77 7 77#7 htf±*tg?> 

£ ^IniWftftt » LT 7 5 -y 7 X # 7 h Sftfc/JvS 
CO 0 6 0] *mffiftmiC&ftl£?7Vt7>$v b<D^ 

1 00, NAO. 8<Dt§"£<D777 7X#7 h<0*t£ 

its mytmi/yx<D{gm5o, mo. 5 5^©^7 
stst^ Ltc&sic \s-v%<o 1 / ^i/T. arc ti 

COO 6 1] *fc, *)ttfflU^X€>IBoa^i;-Ct, 
U-1fft©^7- (t?-7^7-®g) £/.hS<TSi: 
777 77* y b (D^mtt'bZ < SHWT?*, U— tfft<D 
^7-£*£<f 5i:77>y77#7 hcD^j£**t< 

CO 0 6 2] iot, 07{C^7*77fre>#frS<i:7 
tc, ^fflb>X©iiPa ; &7^t<-r5i:^ J f U— fft 
©A7-£/h£<-T3 ;:£:{;:<*; 9 777 77*7 h<D^t 

^j^<»T*t5 0 j9»k, iytefflu>x©iap»* 30 

*S < 1" fc^U— 9%©/<7-*** < c tic 
CO 0 6 3] 77 7 77*7 bO^SSiWco^T, 0 

®Lum<r>wm vyx*m^T*)\>7. u— «fm#fc» 

lc*^nTV>SiDl^#i^i«O»rii0T^5o M$4 
*lMB^©f^»ffifcfto 02 3ti, 

tlft77777'*7 h 9 OiDUfli^So — ?3s 02 to 

^•5ij0l*fii$J 1 O»rffi0TfeSo 02 514, COU- 

777*7 h 9 O<DSrffi0T'&5o 77777*7 h 9 
0<0ifi£hl4i?B$c4 1 <DhUJLttmfa 1 ©W^73(pJ{Ciott 
3^i£tc#c# U 77 777*7 h 9 0<D&i|«4 

?¥T3o ojo, ^4 1 <ocne><o^}£%'J^<-r5 
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ft 6 <D ^-ftfc* £ < t 3 t 1 7 7 * 7s 4? 7 h 9 0 

h-f»ifiw^t<T*tSo 02 3 £02 5*tki$-rmfH^ 
yx©iapa%*t< (/h*o -rsciiKiDx 77 

■y 77* 7 h 9 0 ©i^h^ifSw© \f}££Y.h£ < 
<) W»T?tS. 

CO 0 6 4] 0 2 6 KtST M«> 02 2{C7jVf 

mvatai**^ i cDWf®0T*fe5o 026 ic^-reu 

T'tiU— »f3tt0^7-*^* < LTI / >5<DT*^4 1 <D 
ffiatt0 2 2K^-riS«4 l£D&/h£<£5o 02 7 
(4, COU— W©B^KJ:S£ftWKjWEB"ejB 
fi!c«nfc77<y77>4?«y h9 0O(SBSHT*«. 02 3 
i: 0 2 7 OtbRj^ 5 «fc 7 tc, uyXvffl 

"T5i:77-y77^<yh9 OOifif^h-^iHwO^ffi^/jN? 

CO 0 6 5] ?e.(C, 02 8^tfi?IJ«, 02 4tC5>-r 

tlTl^ftlX^ftHl 1 ©»f®0T*^3 o 02 9ti, C<0 

777 7X#7 h9O<D»fffi0-e*5o 023^029 

< (/h«<) LiPOU- ^^£D/n7-*'J^< (±t 
<) -TSi:, 77 7 7X#7 h 9 0©^5?h^w(D\t-j* 
*/J^< (^<) WfflTft*. 
CO 0 6 6] i:C^>T% 77777*7 hd^ol^ 

/c#K COU— »f)f£Otr-AXa77-4';l'ii7J7i/7y 

j;7S»^i:^So cou— ifye*^iSK:#ytfflu>x 
->7^«itM?nr^<c ioT, ^«4 1 

C 0 0 6 7 ] tt±<0«k 7 J: fttf 7 7 -y 7 

it. »«Bft«I»foSiS(DS*, W*fB5lcistt*JFStt© 

§o tfc 77777*7 hwtmibuxinmviwtt a 

&\ *S7*7KD^}**SiJfflIT^-50T% IP^AW 
W'J^^iDX5t^{co<,^Tt4eitM7#7 h*/J>^ < f 
S d t K <t v > ^JW^Jgv'C yicfao TIWBKWWT 
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[0068] mmisax^Mmoym^mwM 

icts^x, m^m2 oRxsmz nc^-r^tc, mm 
'j^<-T5o 02 lRtfiasofc^-rcfc^tc. ® 

BrPJE?-!' v 5 kS£lTft9JBe^^ XDtfftMff 
Efi&£fr<DlI£, £©;SfaK:ffM-fft*7>y*X#>y 
h9 0<D\fi££7Ct<1-ft o Cftfccfct). 9J®T#§^& 10 
£ftT*W:¥iS&9]»rffi£f#fti: ktfT-t, sn&mim 

[0 0 6 9] KlX4?;v h<D^?£<DftJ®WT*f ftu klC 
x*;l/#- (J) T^tLttTtSU 1/^UX^fc 

ea* (w) mrcfcfc-etSo 

[0 0 7 0] *£tt£ftgQjM*0q«8tlill'fS. 20 

[0071] wiffl **ttgtto* 1 fleas u- 

iftniSB{c^>TUiwrSo 03 litcou-iftai 

SB 4 0 0CQ«&t8(iJtl2T*£ft„ Ix— fi!lDXge4 0 0 
tt, b— IfftBl 0 1 k, 

JfeL©/<7— f»/<;i/xe«%iiBS-r5fcii)K: u~!fftB 
1 0 1 £»p-f ft U— »f ««»JflP» 102L U-1fft 

mi o 1 3^6mat«nfcu— tf3tL©/<7-*H«s-r* 

/<7-SifflS»4 0 1 k, £fira;Lft„ 
[0 0 7 2] /<7-«fli»4 0 1 It, flAfi*, $gfctf)ND 
(neutral dens ity) 7 -r;U£k, &ND7 -f /l/££r U— 9"* 30 

m©^f*(c:w Lxmm^&.mcmmmrc *> u— "fans, 
©jte^fc^fts-ufeo-rsawi:, ^fiixfto nd7^ 

;U^ti, x*;l^-©fflfl#ft#^£^* ft d k& < ft 

nztimmtfimitZo /^-massM 0 1 it, «»© 

ND7 w oftnfrxit *fi*#t>* 5 c k fc<fc 
0, b— fftBl 0 1 7b^ttJ»$tl/cU— ^)"6L0^7 

SS&(itBt;:f£i!j;*-ti:ftND7 -< ;U£<D»£^;L ft ilk 4 0 

fcto, u- «f3tisi 0 ifre>mw£ftfcw— 9m© 

/S7-£fBgi5f5;:kt>T'£fto 

[0 0 7 3] ^7-WHSffi4 0 1 ti, fftglflfttD 

U— If ftL<Dftttfc*t LTSilfcBBH^ ttfcB)t7 /I/ 

1 ft»6ttst?nfcu— «f3tL©^7-*«aaj-rfto 
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mmiv» 1 0 2 -ewflrr 5 c k tc «t 0 , u— «r «s 1 

0 1 A^mifsnftu— tf^LO/^-^PSs-rftci: 

fcT-f ft, i^t U-1fm©A7-{t, 

354 0 1 u— y^Mjuaj 1 0 2<j[)'>&< k&^-f 

gp 1 0 2 lc <fc ft U-1f 3tLO/<7-OiWP?£»tTaH« 
HtWe&fto ^KIBLfc/<7-flDWfl|K*, U— 9* 

ijnxsBots^#A^T*i«wrft^»a5i 2 7tc* 
t)%$nft 0 

[0 0 7 5] U-tfilllSfflM 0 0 836 lc» /^7-iS 
gfSSU 4 0 1 T'^-tfmW-StircU-ifftWAMLfr 

7-103 rmznrc u— •fjtL«wtr*««« b 

>X*fflfc«JU>^BRJMl4 0 3 k, U^X^^ 
«|4 0 3*i6iJ»-rft U>X3!!R»B!it!l»gi5 4 0 5 k, 
d^.fto 

[00 7 6] U^X1HR«MS 4 0 3 It^fflUVX 1 0 
5 a, 105b, 1 0 5 c k. Ctt&*$«p"rs£«FtR 
4 0 7k, i3feffll/>Xl0 5a^tf)t¥ 

3S©MP», *^ffll^>X 1 0 5 bZStSft&fcVMQ 

is, myemisyxi o 5 c *$o3t¥^ouiip»a:*n 
^ns^fto u>x)i«ii^4 0 3(t, uyxm^mm 

0 5^60fi9Ci5tJV^T$»fi4 0 7£®!E 
$-e-ftCk(Cj;»3, MfflUyXl0 5a, 1 0 5 b, 

1 o 5 c(D*frmm<DMytmisyxzis-*fffi.<»% 

Ix^W^-i^T-fefto 

[0 0 7 7] S*5, U^XaS?««4 0 3k:«(*tt6n 

ft^^ffiu^xo^tisfifcis^^ni 1 , ^nj-^©^ 

ltMftmU>X\ 0 5 a, 1 0 5 b, 10 5c©Hi: 

tiA^aR-rftm^^A^tftckt.t'?, 

XOSR OSOBBPaoaiRA^^nfto 
[0 0 7 8] u— «finiSB4 o ot±?e.(c, m^fflu 

>Xl05a~105cO3^ U-+F^L<D^$ft±{cE 

BSftfcfcjtfli uyx-eawtsnfc u-fm«? 

tlZhQXMMito 1 A^KB2nft«B^ l 0 7 k, «B^ 
1 0 7 5rX^|p){c^l!)?-ti-ftfc46coxliX7 : —> ! l 0 9 

k, bb£i 0 7*xm75foizm.3»tz>m?5faic®m-£ 

^ftfci6<DYttXf— >*1 1 1 k, «B^1 0 7^XlftR 
t>*Y$l!i^(SjlC H^f ft ZflKft (C^Dj ? ■<+ ft fc 460Z$fiX 
x-i^* 113k, LnP!=0©Xf->* 109.1 1 1 . 

l.i 3<D®m*wm?zxT—. ^mi 1 5t, 
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tm&<Ol5fatri.Z> 0 £oT, Z*Xr-S?l 1 3£Zffl 
»^pox(Y)tt^rpj<D^Bbtt, ipittiiti i £x(Y)$i 

Xf-^l 09(111) tC«kOX(Y)flfi^^i)$-& 
5ei:tcj;0ff-5o X(Y)ttXf— i/"l 0 9 (l l l) 

[0 0 8 0] U-*fft,m 1 0 1 &A;b7.U— ^ft*^ 
•T5Nd:YAGU-+PT^-5 0 U— 1 0 1 {Cffit^C 10 
ttfT'ZZU-*?tLTs COm, Nd :YV0< U—f ^Nd : 
YLFU— ^f^^y^77^7V— !ftf&3 0 7^-y? 
m^mMam^^fiit-rSii^, Nd:YAGb— 9\ N 
d :YV0< U— 9\ Nd :YLFb-+f£ffl^3.©tfWjlT'£-S„ 

[oo8i]8i mx^mx^mji 1 ©ioiic^i/xu 

T't5*P.ji^U— ^f^Tfei^o »ftfflb>Xl 0 

5 a ~ 1 0 5 c liMyt^&CD-MT'&Zo zmXT—is 20 

1 1 3«U— !f^cD»^«iinXmfe(Drtg|5lC^-ti- 

3#&<£>-01J-e&3o Iflftffll'^Xl 0 5 a~ 1 0 5 c 

[0 0 8 2] u— ■ *finiS«4 o oii^eac, 3Sfi£n 

0 7 tc§® Snfciraittii^l l «nH»KMUc J; 0 SPE-r 
^fciilcnj^if^^-r^S^^iEii l 7 M 
^p^-y^$^-i o 3Rt«fc3ttfflu>xi o stini; 

1 0 5£<DMlC?4?v4y?S. ; 7-l 0 3tfgEfi£n 
T^5o tT-AXX'Ay*! 1 9li, RTS)fc»<D*?J¥ii' 

<D7"6$i©[p]t^:9 0" Sx-Si^icffiB^nTi/^o & 
HfflftSl 1 7fr5«£Lfc^£^t±tf-/*;*7*y-y 

tf^V^oY-y^S^- 1 0 3RtfH3tflIU>Xl 0 5 
£ii>®L, tUXttMito 1 ogWrF^'T > 5 
E3«!^rSo 

[0 0 8 3] U— «fiPlSB4 0 OttSStC* (f-AX 40 
XU-y^l 19, ^70^7757- 1 0 3RtfUlft 
fflUVXl 0 5fc|SIC3fctt±fcE«Snfc»tMR?l 2 

1 Rtf&muyX 1 2 3 ttttjg? 1 2 1 iL 
T (iflRJx. li'CCD (charge-coup led dev ice}* ^ 7 
WBrPJg^ > 5 #£$tygffi 3 L fcRl^fScO 

Elttttt, HftfflUVXl 0 5. ^70^7757- 

1 0 3, tf-AXX'J-y* 1 1 9£jgi®U &«U>X 

1 2 3T*ISfi?tlTS(ilS^l 2 1 T*t®«£tU 8l«-r 



1 2 1 *>6ffl#£nfc»«x-**V^Sns»«r- 
^MSSP 1 2 5 i:, U— tfiDlSB4 0 0£tt£fiiiJ8ilT 
3£f**J»» 1 2 7 l 2 9 £<i;L3. 8 

«-r-**yi»l 2 5«, S&T-^gKLTgtgffl 
1 17 T'?84 Lfcifr£#©ftU£aOT 3 ±fc*fetf 

LTXf-^JWl 1 5**Ztt*r-5?l 1 3-*e» 
SPl 2 5WU LT^S 3 ©ffiABSl^ 

1 2 7tc&&n, ^sispaT^affiSA^sn, 
*i 2 9ic2ip,n5o cnat)> ^e-^i 29C&* 

[oo8 5] 1 2 7 x-r- i?mw® 1 

1 5fr£©r-*, SMSr-**!!!® 1 2 5fre>©!i{§! 

mmmmi 02, ssBftsu 1 7Rtfxr- s;*ijii» 

1 1 sfcSiarrscfcicfcD, U— »fial^B4 00^ 

fczMmtZo j^t, ±wm^i 2 7tinyea- 

^a- -y h t LTmmt5 a $fc, ^{*»JfflIgI5 1 2 7tt 
/^•7-pg5gI54 0 1 tm%.mc&ffi-$ftT^&o m3 1 
ttCOH^iWSbTV^. ^»g)5l 2 7tCA7- 
©A^^^ATJ^n^C^tCfcD. ^<*»gPl 2 7t± 

^7-«ffi»4 0 1**J»U cnicxvAv—tfmw 

[00 8 6] 032 ti^^SiJSIgP 1 2 7 O-^J©-^ 
«r^-r7n>y^07j*5. £tt£J8i3 1 2 7(i, Tj-ffiiS 
K»4 1K tBKM^tB1f-gP4 1 3RtfiBft^f£ffi4 1 

5^«^.§o ^aw?»4 1 1 icitu— fijaximvm 

At^^^fflU^X^ty^m^^PlSOAt?^ 
Arts**. COMKfct^Ttt, BBPa®*t«*II» 
A7j-rSf^*5»5K:^fflU>Xl 0 5a, 10 5b, 1 0 
5c©Vvfttfr*ajR?-SAafcLTfcJ:i/\ 

1 2 l\zmm^y% 10 5a, 10 5 
b, 1 0 5c, ^tt^nOMPRfc^i&BSLTtifN S 

s tircM&m v yx^ts %?m<m nstcf- ^ 
fiijivd(c^jiii^g|54 1 i icxti^n^o 

[0 0 8 7] tgHM^I2lSg|5 4 1 3(CtJ, /WXls— tf 
JtO/<7-©***RtflWPa©***Offl4:i»JlX3l? 
•y KOTrffifcO*BBiB8«*^«>8SltStlTV^5o 03 3 
ti, cofflBiBSft^t'r— 7";U©— tWT*So 
T'tt, MPa©«Kt4j(l^fflU>Xl 0 5a, 10 5b, 

1 0 5c<0&4rtc-D«,*T» ^n?>^^7c^©^Pa 
^a»**l5o /^7-<0PlC«/^7-pgiiai54 0 1 {C«fc 

o satsf ? n / </ux v- *f%<r» w -© a * $ *<es ? 
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^tl5„ BflAfef. ^7-*"* 1 . 2 4X10" (W/cm 2 ) 

©^i-att 1 2 o /imT-^^o cv>mmm&<D7 : -z&, 

fllfctf, U— »fiinlMtc02 2-13 2 
[0 0 8 8] \f?£jfflftg|3 4 1 1 lC^V-<D*Z2RVm 
ummm&K.WM4 l 3 fr?> eft ?>©;*:# Steffi 

©m^sn^u ^©^cm-rs^-a©^-**^* 

1 2 9tC&3 0 CWCtO, ^-2 1 2 9fCt±Aft2ft 10 
fc A7-©*# £Rt;P*lP$St©*i- ?<Dfe i: TifMSft 

h©^jw^£fts 0 cfte>©*t£i: 
Sx-**)^-* 1 2 9(cjge.n5 0 

[0 0 8 9] ^-&iIM5|54 l l TrMtRZnrcMlcttl&T 

s^-ffiox-^ii, ^ss^gP4 1 ifrzmmmm* 

1 5lC&6ft£ 0 MUmSgM 1 5li, CO^iJOf- 
££glcLT;i©^-j£©efcH7.#-y h©!Ht!x-2£{t 
J*U l 2 91C&% 0 CtllC&t). 1 2 9 

h©Mttfc3t;S£ft3. <toT, U— »f 20 

SdfctfT-tSo 

[0 0 9 0] ^7-©*t2£H£U P*lPifc©*££ 

4fc^f 3 0 #JxJi\ /^7-£ 1 . 4 9X10 

" (W/cm 2 ) t®%.Lmam % 0. 5 5(Dt%lC&1&lE 
ft5&R7.#-y h<D\fffi{i 1 5 0 /imT'fcSo $fc, ffi 

pa©A-t2£B£U ^7-^t?^Rl^i:-r-5i: 
t tT*^5c £©Jf£-©-r— 7;Wi03 5lc^-fJ;Mc 
&3o MP»*0. 8 hfSfeL'^y—tf 1 . 1 30 

9X10" (W/cm 2 ) OtttM?n53(IX*7 h 
©^-j£«:3 0 /zmT'&So 
[0 0 9 1] 0 3 lRtfl2 3 6£ffl<^T. 

ff^©g? 1 tmc&s v-^jL-nm^mmt^o a 3 6 

[0 0 9 2] mjLttmB 1 ©7W?#tt£0^L 

&^£«l£8t^fc <fc 9 M^-T S„ C ©ffi&SSIIItc-ffi-} 
i^T, MlMWa 1 icttLT^BJi&i&MXtig&iK©^ 
^j£ft©U— ♦fftL^Srrs U— «f3t» 1 0 l ItMfe io 

(s i o i ) „ *ic, 4oi«*i% i ©w^^M^-r 

T» huxftmvn i ©ztt*iRio^»fi%ftS-rs (si o 

3) o Cfttt, U— W©«ft£PtftaX*t0l*$!l 1 ©?3 
S u— yjtL©»3tjS%ISJPi: Lfcirax*t*to l ©zMi?j 

ft<D®mmv&% 0 c.€>wtoM&£#.ismBi 2 tick 

*l£ftSo 

[00 9 3] toXWil^J 1 * U— f hUHmm 4 0 0©® 
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^£3fc£f^3tfTtaIfl*ttl 1 *HWT« (Si 0 

5) „ fiawsnfcww^^-os^trinmtftai 

©«ffi3£Jg{ilt?l 2 ncfcoaHWSo C©Ji^r 

-^ttgftx-^^agpi 2 5tciM&ns 0 c©ji#x 
-^(cg-^^TJi^x-^saagp 1 2 5teffimm%M\ 

*£»Sf S (SI 0 7) „ 

[0 0 9 4] cOMf-^ttXr- ^Jffliapi 1 SfC 
&e>ft3 0 *f— 5>SJW»1 1 5tt, <:©«U±(t-*£ 
StcLTZttXx-v^l 1 3£Z$fl??fo©&E!j2r-t!:3 (S 

1 09) o cnic£K>. wmmytmi 1 7 ©Rrajttoit 

^*^ffi3lCffiH1-5. fc*S, Sf^x-^ffiSgPl 2 5 

nms 1 ©si® 3 <Dtfckm&T-z*mwtz 0 c ©at 

*«&x-?ti£ttffifJSPg|5l 2 7^LT*r.^ 1 2 9 

[0 0 9 5] £«iJ8PgM 2 7lC{±^J6Xr>y7Sl 0 
3Ti*Jt£ftfc&»iax-2#A£?ftT:i3»K C©& 
M?— *#Xf— 5?MiiaSl 1 5fcge>ft3o Xf- 
^J«l 1 5ttC©£IWfrr-*ICg-Jl,vT\ U— If 

m©»^PA' i iiaxW^i©rta5i;^-5fSB{c, zM 
xf-i/ 1 i 3 ft J: WsaxttMMa l ^zfili^^tc^ii^ 
t5 (Si 1 1), 

[0 0 9 6] ±IBT*|jiB^Lfccfc9tcA7-SaT»3 

pa©*t?*^(**j8P»i 2 7icxt>-?% 0 

7-H@5gP4 0 l (cJ;0iSli5?n5 o ATa^nfcMPia 
©•r-^fcS^>T> r J gpat±b>XJS^^TO4 
0 5 *^ UT U>XaW?««| 4 0 3 b>X^S 

iRfsc^tcio^Sii^nSo *rc, cne>©-r-^« 

^WJffllgPl 2 7©TTffiJilRgP4 11 (0 3 2) icXti 

vtaxttMm i (Dftmmi&ztizmmimxXy h© 
(si 1 2) „ 

[0 0 9 7] U— tF^ag 1 0 1 fr?. U— »f3tL* 
^S-frT. U— lf%L*iPXJt*«S 1 ©Sffi3©^]»r 

f^7^ > 5 Ksaa*^-* 0 u-if^L©^^p(iioxw 
ma i ©rtgP(cfiHLT^5©T\ jgifesaa®««iDx 

W^fel ©l*l§Mc©&JfM£ft3o ^ LT, «BBr^je5 
'(>'5icrti-3cfc^(i:xfflx-r-> ; l 0 9W%b7.T-*s'\ 

feo J: 3 KJtaXWftl* l ©F^gPlc^filt-rs (Si 1 
3) „ *LT, ftjXW*«jl ««BH^i67^> 5 fC^o 
TftlfSC^tCfct), APIW^ 1 £wrs (SI 1 
5) o cniccfco, mxttmVn l ^•-> , Jn>f--y7 p K:5i' 

fj-rso 

[0098] 11 0J©$*£»f £ 0 ctlfCfcnJf, 
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31 

7s7—*J\ 1 l^&lljS-ttSC^;:.};*), j«tejSP%« 

masm zmftm^jv stems *5K.taJ3t&to 

t fc <k o . Jt««/hs i zwmt s c 

ft < *ox«** i ^«»fr s c t 1 5. 
C 0 0 9 9 ) &lts m l flfc J:tu& buxttMkVa l tc^ 

ftfe 1 £i§i® U ftjlftfttt 1 OS® 3 T»tt/<;1>* U- 

[0 10 0] &L±®mLrc£vlcW!imizMf. tux 
ams 1 ©Slffi 3 {C«ZJI8t^ y 5 5*Mlfc*&B 

5 C fc#T?t 3. iot, ftJljtttM* 1 #M;Uf¥»tt 

fc*&gft f Jtl^Ifctf £ C 5 C i: ft < % ^tt^ y X 

/^->^ffM^tiTt/>§|jnxw^^ Etl?-)x 

Sffitc^x/Wx^jgfig^tiTi/^Sinx^Si^fco^ 

[oioi] $fc, ^ i wiectntf. itai»*«j i 

ffi3<D«K^£^>5(i^i!!Lft^<DT\ «Bf^5 
£S„ CttKJ:»K -tt©mXWft»l*^f^liStlS 40 
[0 10 2] Sft, ISl tMcfcttfcf* jtaI*Hfe«j 1 ©W 

ffl^fc^-»^«fcotJS*tftiinx^Rr^i:ft5. m 

tf , 03 7 tC^t" «t 3 ML^m^%=7^ y 5 tf^StftJKtt 

t-£ot&. mifiWK.tntf^mfioi^Hrflifcft*. c 

[0 10 3] [»2WJ*K, *^Sg^S^2CT(CO^ 
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■^AnxggsoooiffiB&li^ig-efeSo u— tfimiSB 

5 0 0 «£gi!i<Dd ^ 13 1 fc^TS 1 Wc&S b 

-ifjipxss4 o o©«jasi*i:ra-isRtc"Di''Tttra 

[0104] u-^fipigBs 0 Ott, 'V7-IBBMM 

0 1 t^^D^-^$7-l 0 3 t<D\HH<D\s—*fy6L 
OftttLhfc e- 5 o 1 fli£KftTV> 

* 0 e-Zvx^7.^y^"5 o n±^5r^T-fet), e- 
^<ftsi3{cis0^n?>o if-mx^soi 

5 0 0li U>XailR«tt 4 0 3 <DRt> K> fC 1 0<7>|fcftffl 
Ul/Xl 0 5£<!x.3o 

[0 10 5] U— tfiPXS® 5 0 0<Dm / Pff% 1 0>J©U 
— »fiPXgB<D!lfti:gft3£W\ #fmfmi 2 7tC 

s 0 jmt> cn»cov>T»iiflr*. ^<*»Si5i 2 7« 

lf-^x+7.Ay^5 0 1 t*§[WK:»esnTt^o 
H3 8t4COH^**WLT^*. £ft$ijasg& 1 2 7K 

2 7(itr-Ax^x/^>^"5 o i (Dfem^z-zmmz 

1/^X1 0 5*M OTfe^Tt, ^fflU>Xl 0 5% 
^t?7 l d^©P^P^At<-r5PiP^pI H ti:ft5„ C 

[0 10 6103 lf-Al^^^5 0 1 

Bsnr^ft^jf^DifcftffiuyXi o stcisu— if 
3rx^y?5 o i tfmwznT^zm'&<DM9tmi>>x 

1 0 Stc^^U— *?ftL(r>Myt%7r,TmT*3bZ><, 03 9 

5 *^ty3t*SOB8Pa*»PK:"r S i:> S 2 WITttUB 
PStf * t < ft S «t 5 (cpgif § C T- 1 5 o 
[0 10 7] [£38!]%(C, *^SSmiom3 0>nco^ 
T'cn^TOWIfciDlBjS^+^tKWf *. 04 1WC 
Ob— •fiPlSB6 0 0<DW»«ritHTft5. u-ifio 
X^B6 0 0<0mfiK2gJg(D3^^ iin$T*<0W|{Cft-5b 

[0 10 8] U— FiPXgfi6 0 Ott, f-ii+X/? 
>^*5 0 1 <DRt>*)lC, #J>7U-<y>7~"7- 1 0 3t 

150 6 0 1 jb<EB2f*lTVS. iCKSO 6 0 1 <D^P<7) 
**«*ff*Siii:K:«fct)«UtfflUvXl 0 5©^g 

^pgpi-^o mm*) 6 o i ttuapjwHHs^ao-Bii-p 

Sfc, U-+)-"i)PXgffl6 0 0ttttg«9 6 0 1 <D 
BaP©*t?*S!*5i&Jffl*^5«BK»»JI|!!lWa56 0 3 
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C0 10 9] u-ifini^B6 ooomft&cnzw 

2 7 KA^ft^P^At^goX MnftOlW 

T-feSo u— »finiee6 o ot±A2j£ft/cP*sipa©A 
££tcg-3^T4o:^$9 6 0 i o>ffln<Djz% z 
ctizzi. mmuyxi o 5 0wa&&©«'.Kr3!s 

£<fcS«fc5EfflHif*ti:tf"l?£3. iin£04 2R 

[oiio] 04 2». n3KR03WEB«nTv^av>» 

0T*£So —2k 0 4 3«> 6 0 1 tflSB?*! 

xi^m^(om^tm\yyxi o stctsu— moi 
3fr£*-f0-efes. 04 2RtfB4 3£tb$$ftt{£#fr 

yXl0 5*dty3tt¥*OBBP»%»PK:"r5fc, Sg3 

So 

[oiii] **««ji<oa£)Beii*sinw5. 0 
4 4 u- J WnilSWDSaBWicttt&tt 

S^ttSiJSPgPl 2 7©7*P-y?0T'£So ^*9JW»i 
2 7li'V7HMRV4 1 7RO*fflHH8&fE1IgP4 1 3* 
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